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a pound of copper, and the price of the metallic zinc is only about half that of copper. On the other hand, the zinc may be regarded as a byproduct, for which nothing is paid in the crude form, and the smelters usually penalize the zinc in copper ore, when above 5 to 10 per cent.
With solutions of zinc salts, both acid and alkaline, and especially if the solution is dilute and the current density small, powdery, spongy deposits of zinc, which appear often almost black in color while wet, are obtained on the cathode. If the solution is excessively acid, no deposit will result, as the zinc is dissolved as rapidly as deposited, and the solution need not be highly acid to seriously affect the amount of zinc deposited. The zinc sponge is not as likely to occur from an acid as from an alkaline or neutral solution. Zinc deposited in a spongy form cannot be melted down on account of its tendency to oxidize.
It is a peculiarity of this zinc sponge that solutions which will perhaps for half an hour yield quite satisfactory reguline deposits of zinc will, when a certain thickness has been attained, commence to deposit the spongy metal, and this may occur in neutral, acid, or alkaline solutions. Two theories have been advanced an to the cause of this unsatisfactory deposit, namely, one that it is clue to the formation of a hydride of zinc and is due to the liberation of free hydrogen with the zinc at the cathode, and the other that it is due to the formation of zinc hydrate.
The formation of spongy zinc, may apparently be avoided by using strong solutions with only small amounts of acid present and using high current densities, of from 15 to 30 amperes per square foot, and by employing rapid circulation of the electrolyte. The formation of zinc sponge from solutions which to commence with yield good reguline deposits, is probably due to the impoverishment in zinc salt of the electrolyte in contact with the cathode.
The electromotive force required for the decomposition of zine sulphate is 2.85 volts, and for zinc chloride 2.43 volts. 1.2194 grm. are deposited from zinc solutions by 1 ampere-hour, 2.6883 Ib. per 1000 ampere-hours. In practice the electromotive force reqxiired will not usually be less than from 3 to 3.5 volts.
Iron generally occurs in the neutral or feebly basic solxitions as ferrous salt. It can only be precipitated out of the solution after the conversion into a ferric salt. Iron can bo removed from sxilphate solxrtions of zinc by the addition of carbonate of lime, and passing a current of air through the solution. If the iron is present as chloride and not in too large quantity, it is best oxidized and precipitated by the addition of a small quantity of chloride of lime; the calcium chloride so formed has no injurious effect on the electrolysis. Any electronegative metals that may be present in the solution may be precipitated with zinc dust.
In the electrolysis of sulphate solutions with lead anodes, the anodes gradually become covered with a superficial layer of peroxide of lead, andf brick, set in cement 1 Gerald Williams, E. and M. J., April 17, 1909.In the ore, and also small quantities of lead. It does not include generalin such a small plant, as compared with one which might be designed for commercial purposes.
